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(57) BMH 

[BMI] «a«RK:ll#«ns»«oltjlBtti:flltifc 

%#m&#z3i&.ttttz®mjiM (a) i ooaasu 
fttc&mitftoMns o~3 0 oitsgp^wu 

(1) Ofll3i-p^«nSf-*x—f;I/3SSifflMk»JO. 6 
h75>?R)tt£j©W0. 8~5Kfi»%^-r6ttlW« 

[ffci] 



I I 

Ri— SCHaCHa-COCHg^ ^CH^OO-CHjCH^-R 1 

O O 
(1) 



« ( l ) R 1 HU 7/l/+;bS^gbt-o ) 



(2) 

1 

[»«* 1 1 #y * * ymmm/^it^uy 
msm&Kit&iMtt&wmim (a) iooks* 

nfc&jB*ft»6o-3 0oi«»*^u se>c, 
k y ^- h 7 x y -;l/&fiiB8f b&J l ~ 8 MEM* TIS^ 

(D o«n?w«n5^x-f^jj»ftao. 6 

V-;l/3S*n«»iR»IO. 4~8ftBS5, Rtfky^- 
Lit 1] 

i f 

R 1 — SCHjCH 3 -COCHj v ^CHj-OO-CHjCHjS-R 1 

R 1 -SCHjCHa-|0 CHj'' CHj-Ojj-CHjCHjS-R 1 

O O 
(1) 

(£ ( 1 ) R ' fi, 7fr*>m*$k.t>*o ) 
[»*«2] «NKxf-l/V3fc#fi£{*ff % S?#W«2 20 

o~4 5jnt%oxf-i/y*«a*ft* < ±ia«'i»*«c 

3 ] HMtQI l ~ 2 Ett0f»tt8UIM8j£1ta*# 

[»** 4 ] ° n*3S i ~ 2 tm<Dtm®mmm*m 

[fPJ^ifflSM] 30 
[0 00 1] 

So 

[0 002] 

OttBtmfcLT, Xvmt\Z-)l (PVC) 3>7V> 
> K^f^*KJOIW?*tt«Ji?*d*f"«-*/Nay> 

[0003] ifi*P, C©J:3a««tm*fli^fclMMI 
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>A D y > Kfttmrateinr * a, 
[0004] tt*oyy/Nny>iijS8*m«, «nyy 

T«> 0>Rfcf, *Wtv$r*$/9£, *»ft7;i/5x>* 

*fc, «JBfcbT»i, sKUxf- 
ifUV- 1 -7x >£fi£{fc x^UV-T'a 

euy^a^ x* u \z=.)\>pmsw. x^ 
y-^xy=7cfta^«:*ff^ffli/>6nTv>So 

[000 5] 

[»WtfSK*L «fc ? fct &HJB] t C a-PW? «HSrtfc 

v«tttfg#2nT*5D, H*lc*U«Jltt*Hft 
U L 1 5 8 1 (Reference Standard for Electrical Wi 
res, Cables, and Flexible Cords) &i!{<:fllS£*l5 
£Bil8ftttlft (Vertical Flame Test) OVW-lift 
^TkTllftBWSx J I S C 3 0 0 5 KJSSStlS 6 0 

®»r#tfl 0 0%, faMtmti 1 0M 

[0006] yy/NDy^n»w^tt±iB<D«t9*l6^ 

J-X±O^S7KlPtl%i!iP^ 5 C ft: K J: 0 ttjKtt«fiM LT 
T^fcffiffl T * JRte a , * - # >*in x 5 c t fc J: 0 B 

[0007] ctiboffimzm&L, mm. 

[0008] 



(3) 

3 

[0 0 0 9] **Wtt, (l)#U*U7-f 

HfiEtf (A) 1 OOKMWcttLT* SB«tt©'>5>* 

•y 7u y y9J-paffi«ia*nfc*«7kft» 6 o ~ 3 o o 
fk«i-8j»aj, tes (i) ©«ia-ewsn*f-* io 

x— f;P»»tlWtaiJ0. 6~8SfigI5, ^y*7i/y 
JRfttf/Xtt'O V HJ7 V-;HS«n«S(»iBaiJ 0 . 4 
-8 MIR, Rtffc>^-h75>«}1fiSiBW0. 8~ 

5 uitMt 5 c «ttmtKttANi. 

[0 0 10] 
[ft 2] 

I I 

Ri— SCHjCHj-COCHj^ ^CHj-OO-CHjCHjS-R 1 
R'-SCMjCHj-CO CH^ CHj-OC-CHjCHaS-R' 

II 1 20 
o o 

0) 

[ooii] (s ( i ) f , r ' «» 7i\>*)\>m*m.t> 

to ) 

[0 0 12] (2) SulBx^uy^S^i**^ 

12 0-4 5JM%0X*Uy3Mm£f*#±tf#?& 
5 c fc-TS ( l ) ££EK0«IM8BfflJm 

(3) (1) ~ (2) glcraiQIMNtnartttftlltt 

Rtf/xt±3t7 7 jwrn *) t*ia tfc c afc-r 
s&wtft st; (4) (i) ~ (2) mam<D$m 30 
ttHBfflia**##&t;/xti*7 r w k> t 

witt%mWim®%mmz>t><Dx-&z a 

[0 0 13] #U*U7^y®li^x^Uy&#2£& 
»CZklWbTy*^> ASS©*JB*a»* 6 omhrijU: 

#£LT«#l>-?- 1 OOSfiSPfcftU ^>VhU7 
'/-/MRKSWiBWjaBO. 2-0. 4«figP > t^- 

h 7 5 y &ft££2pj 0 . 4 Raasgdan x e> ft § . 

[0 0 1 4] LfrL1ttft>£(»Mm&® ! ?3T&±i&<D& 40 
**ft»*6 0SMbD*fc«£fc;|3^T«£<&Jlltf 

v-^jizkiftftoasaiaaij^k^ft, &jR**in 

[0 0 15] *«WTttftJizMPfttUTa!«tt05'5 

>saaiPJT*sfta?ftfc^ji*a%i*^ffl u &«7j<ft^ 
t x y v-^y ? y# v 71) y ^jT**s^$-a-fc 9 a. 
T% iB»€<tl»jtaiJi:LT«fl8«»l OOIISICjUL 
TO. l«ffi^g)£<$ffl$ftStiy^-h7x/-/l^ 50 
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ftlWk«)%'>4 < i: fe l ftt*WJL ( 1 ) sKT-jj^ft 

5 ?*x-T)i<Jkirmimz'p& <ti>o. 6 sfigp<D 
#stt\ ^ y y*7 x 7 y ^stz/xii^ v v* hj 7 y* 
-/whbwwkmo. 4«figma_L ty^-h75 

y*ft£j©Wo. 8«figpJM±ip^5cii:{c«fco, c© 
«&£ft3fc&, ■r-iao^RStfa/jN 

Ht»7t6ft*feA, #tf^XhUX^v-y^*^i;^ 
t\, ccDi^^^o-trXTvy^ayyny/^^y k<o 

[00 16] 

[00 1 7] (A) mnwmm 

mmm ca) #y*u7*>»Hatf/xttx?- 

(A- 1) $v*u7jy®m 
$V*U7<f>®mtL?&#V7aV\sy®m. x^ 
uy-a-*U7-ry»K» *Ux^UysB:^*W6 
ft5o #fgWcffl^3<:i:<DT't -fuMX/V^m 
H^L-Xti, *t#U7*Di;uy, x^py-7ntrp 
y7y^I^> x^uy • 7nei^y7D>y^^t 
fi^tt^* 7nei^yi:fficD'>a«a-^^7-i'y (W 
x.tfi-7fy l-'vHry, i-^y 

□ euy&ltlllttiSSrc-fc&^u 2ffl8iW±fi^b 

[0018] xfi/y- o-*i/7-f y«M^i*t±s 

$L<«, xfUVt^»3~ 1 2©a-*lA?Vy 
£<0&fi£f*T*&'K a-^-U7^y<D^WJi:LT 
tt, 7n£Uy, 1 -7f 1-^-fey, 4-**- 
;U- 1 -^yf>, 1-^7-fy, 1 -r-fcy, i-F 
ft yizEftmf 6>ft3o 

[0 0 19] Ifl/V • a-*U7 4 >#n&ft£LT 
it. LLDPE (itilttfgSg&tf'Jx^uy) , LDP 
E ({gffigtf'Jx^y) , VLDPE GBfi«ie*y 

ifi/y) , e pr, ebr, msi/yfiw^ vtm 

#«ETfc^^ftfcx^uy . o-*b7^^«i^ 
mi*3b%o Z(D%ifrT't>. yy?;i/+M h««#&Tic 
^Sftfcx^l^y. o-*U7-r>«a*flc^»*b 

[0 0 2 0] *58Wfcfe^*5/>^;V9-'T hft6^#fi 
Tt^Sftrcxf-uy • a-^w^ yttfi^fttts 

^<0Siai: LTti, ^Pfl¥6 - 3 0 6 1 2 1 Sfi^g^ 
S¥ 7-50062 2^S*if {Cl2m$ftTV^.5^55] 

feO, ^^utyfttii, A5y7.*-)|l!iikt,i¥^ftT 



5 

;*nfcx^U>- a-*1^7^y«ll£tttf, 

■tMMOK: J: *««WttOfiT*'hS < fS c 

[00 2 1] *£W£fe^TfflV'«&ftS->yy/l/'«M h 

a£f*fcLT»i» Dow Chenicalttfr^ TAFFINITYJ 
TENGAGEJ (ffi n a 0 £) *V Exxon Chenicalttft^, TEX 
ACTJ m§h%) t\ B*^'jyA^e r*-^;l/j 

[00 2 2] (A-2) Ifl/^ftl^i: 
*f8E£^SCfc®?t*x^U>3R^£{*J:LT 
JM*«fctt0!ia.tf, x^uy-^Ktf-;l/«a^# (E 
VA) » 3Lf-]sV-**9Vn>mtaA1ts If-Uy- 
7*'J;l«tt*», xf-l/>-xf-;l/7*yi'-h« 
fi£ft (EE A) , xfl/y-^^^'Jb-hftl^ 

(EMA) cn&fiiafcJBHrCffl 

x^U>-BKlfx;l/«a^# (EVA) £Mf 

[0 0 2 3] Wc»#*j*#2 0-4 5HB%©xf-U 

LfclBfc»«tt©|fiil±#«ffiSn 
fc. IMt*«2 0H«%*»©xf-U>ttfi^(*Jf»3j«U 
*U7-f y«HB€rfflfflLfc«^ % 7.Y\sX<T>mZ.t>titz 

^(ftW, 0-4 5fttt%<Dxf-uy 

Lfclf^C © * 5 v * ©»£tf*liK 
«Ja.e>n?> 0 »S U<lixf-uy^«fi^i*:(Dg?#W« 
ti2 2~4 2Sl%, £?>tC»$L<t±2 5-4 0»» 
%, ??)IC»SL<(i2 8-3 5Hfi%T'&3 0 
[0 0 2 4] J E-oflli#U*U7-ry«WB, XfUVlft 

[0025] (b) &m*mwi 

^-*c£:£l&<ji:LT, ttGMvmwnBAM (A) 

»cm^«©^«7j<S]^ (b) %ss^-r^o 

[0 0 2 6] *«Wfc43^^Tffll^n*ftft*!ft1!ji: u 
Ttt, WfcKSttUfc^ WAtf, #!Mb7/l'5x«> 
imte*9*i/*?L^ 7j<aaS?7;l/5x7A, 7kfQ 
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6 

l < a 2 »w±a**t>*Tfl!ffl-r s c £ 

<, CCfc^fcfcOfcLTtt, 09*. tf, r^XT5>"J 

-xj a&&&. ffi?oft^ttS) Kzmm&tfmL 
[0027] *5§^(cffiffl$n5^S7j<ifpfe«5e^i4© 

H8«ttTiSSfctt, «Atf75/8» fcTx/1/g, 
10 y 7U >^J©*4SSA^Jg7j<fpfe 

SB U J/5y*»^J > ^»J*&JR*Ri*aiiit# 

^^■e-^sct^sift-rso fcfccc-ei^ex/i, 

SK it 7 * U /WS^* * * 'J ;b»ffOK*tt^«S** 

*rf 5 *>©&££?„ *«tt©'>5>*y^»;>^jfcL 

*J8MrT5S'7 v 7U >^J^ xtf+v-g^/ 
7l/*7hS, 757«*5t5JBt^-rS5'7>*y7 , U> 

& n* 0 cn60f5y* y 7U > 

k * ©ah© ^7^77^ Ttvizmm s *r t fiv * 

20 U cn&©ex;l/S, x#*->S, 7«7l/*7hS$/c 

[00 2 8] c.<D¥-)im, x^*->S, ^7l/A7hS 
S fctt7 5 7 S^*4S(C 5 «>5 >v 7l> >^J© 

•>7y, yi> i/h*4 i v'7ae/l/hyxl>+>/->57s 9 
30 ys/F*'>7'Dtr;M^;I/^ ^^i"J 
a+-77okf;l/hy^ ^-»7X *jt9Vu*i/7 
a h y x h+ v->5 y> ^ ^ ^ y n+->7n 
7^71/^ ^^-»7X ^;l/7b7h7pe;l/hy^ F^ 
•>'>7X ^;l/*7h-7Ptf;l'hyxh+i/v'5y> 7 
~/7Pbf7l/hyxh+->->7y, 75/7pb?;Uhy 

h*'»7X N— (0-7^/Xf-/l/) -y-75 
77pkr;Uhy7ptT;l'hy ^ N- (/S 

-75yx^;l/) -y-75/7Pt?7l'h-y7pe;M 

40 [0029] v y 7y > ^iT'5aa 

t*«^fcti» » 7*y vvm*&m*mn 

fcttLXruy F LTtf o C k C © ^ 

lEiDx^nS/OV ^Wtcti^S7j<ft^c^L0. 2- 
2Kfi%A^S Lv^o ->7>7i7 7»J y^PJtt^T'fe 
«t^L, rg|[iJT-^$n7c«,©^fflLTt«J:v^ 
[0030] SMBtt© v 7'J > ^ffj-pffia Lfc 
ftS7ltifii»*W»a!lk fck^tf Xr- 

7 y u-r >»o#-e«ia4tnfe*jR*fti»«: 

50 «EfflLfc«^i:Jt«LT7WH«KBftttOfi|±*q«BS 
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saw*©*? y# y 7"y > Ltc&myk 

g»Il^lcJ:oTM*^fc^ by** 
- h 7 x y -;WRtffflMtSI J f» t > H 7 5 Vtt£©W 
#*©7 5>*;l<*h7-y7*U £5>(Ci£ (1) T*^£ft 

h uTsttfrfr-o rzvmias^Ti? 5 >y * 

[00 3 1] -73Xx7U >M^*U-r>K^#3E«tt 

*mawm\hmi? si»c .to. # u 1 
^©p^c^tf^-fSo c ©&«««. 53 a,h«=s:^ 
ffiT-0«$ & ©©# u v- £&jR*ft%©is&tfgR 

*), ffif©iST*^i;feO'r*t.©fc#A&n*, 
[0032] sets (1) if/T«n5f*x-f;wfi 
RWbW^ y v"7 x / y*Rxf/x&< y v> y 7 v" 

7 y ti yfv ymvw&zKrz&mvmi*®®? 5 

CfcfcftSfcik ±5«©«t5*S (1) T*sn*f-* 
x-x^JrLSffb^JV^y 77 x y y&Stf/Xfi^y 
V h 'J 7 7-;P»Jfin«!»iR»J©i»i» J MMB*» A * c 
i: #T* * § fe © ?> n 3 0 

[0033] SB«tts/9v*y^y y^siJT-aag&stt 
^£CfctfT*#5*\ £< £k&JS7joftHW©i/3J-X 

[0034] ^Jizka%©fi(±ftflg 1 0 ostaaucw 

U 6 0H»Si5~3 0 0««ai5, »$b<«70~25 
OftfiSK ;£&K:»$U<tt7 0~2 0 0IM»T*fc 

13, £fc3 0 0K»»«fcD£^fca¥«»SfcSlX4 

«ltt*«»r*fcii>Ktt±IBtt, 2 5 OSfflgPWTAW 
fL<, 2 0 0gflgPWT*^e>fc»SH/^ 

[0 0 3 5] (C) fcV*-h7x/-/l/KiWtffJ 
♦fHHicttfflSft* 1 y**- h 7 x y-;l/JnSfkffl©ft 
(MflfcLTfi, ^*l'JX'J^V-fh7^ (3- 

(3, t -7^;l/-4-t Ka+^7i-;W 

T'ot?**-}*) , 1, 6-^-yy^-;i/-ex 

(3- (3. 5->-tT-7"^-4-tKD*i/7i 



(5) ftBfl 2 0 0 3 - 8 2 1 7 2 
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x;l/) 7Dlf^-h) , 2, 4 -ex- (n-**^ 
-6 - (4-kKn^>-3, 5-^-t-7 
f;l/7^'J/) -1, 3, 5-hU7^y, 2, 2-^ 
:*-yx^Uy-k:7. (3- (3. 5-5>-t-7>;l/ 
-4-fc: Fn*v/7xx;U7 , Dfcf**-h) , ***x 
->;l/-3- (3. 5-^-t-7>/l/-4-fc KD*$/ 
7i-M 7°nfcr**-K 1,3, 5-hy^^/l/- 
2. 4, 6-hyx(3. 5-5*- t -7>/l/-4-fc 

Kn+^y->*w ^y-tfyi?tfwe>ft?>o 
10 [oo36]a#^y^-h7x / -Jitmitmomm 
mitfflm&ft i o o mnmz w lt o . 5 jmowtt 
*^©ine«Ni?tt«tK«» 1 oo«»gu 
4">& < £ 1, 1 KS& » s t < « 1 . 3 nmmA±, 

[0 0 3 7] Sfcty^-h7x/-;l/ftiWb»|©«a: 

«UBrt# 1 0 oMajt»L8H«a5WTT4»ntfft 

So 

20 [00 3 8] c © k: y ^- h 7 x y-;l/RKffc«ltt*« 

y -v 7 y y yaite j: o t^^$ nfc*jB*a» # v 
J: « *fl:K «k t> SfeUfc^s?*;!/* h 5 v 7" 
U cti««rr**lcJ:t), *Uv~kAJi*ft»lffl 

So 

[0 0 3 9] (D) f-*x— r;l/3fifa»fk»J 
30 *^K^Sft«f-*x-^I^RSaWkffltt, Tie**; 

(i) T-Tfx^nSo 

[00 4 0] 
HL3] 

_ f f 

R'— SCHjCH,-COCHj x ^CH 2 -00-CHjCHsS-R 1 
R'-SCHaCHa-jjO CH^^CHa-Ojl-CHaCHjS-R' 

o o 

(1) 

40 C0O4lia(l)if, R'tt, 7;P+;US, L 
< 1-3 0©fe©^g^-To 

[o o 4 2] a c i ) "P^sns^-^x— f-;Hfi»ft« 

tijiSftfliiffl^tc^to. 3Kftg|5Sa<Iffl?n5 
^ *^W^43^T«'>4< ^feO. 6~8K«gI5, iff 
SlXtil. 0~6Mftgl5, «6t»SKttl. 5- 
4KflgMgffl£tt3o 

[0 0 4 3] C©^*x— ryI/3Stt»fkSI*0. 6flft 

apw±iD* s c t c .t o iMftttAtfiuinic (p)±-r s©* 

H^14femSWtcfBj±-rSo If{cky^-h7 
50 5y^SS»Jfc«ffl'r<5CfcKJ:9fRa»«:S»*^ji6 



(6) 



[0 0 4 4] COf-*x-^;«R|(|aWkSII48M%W 
TKHSSn*. C tl* t. 7'J-K 

[0 0 4 5] (E) ^ V % /7 1 / y '/ h 'J 7 '/ 

#«kUTtt, 2, 4-ytKa*w/7iyy, 

ex (5— ^>'/;l/-4-t KD*S/-2-^ h*f7 
$*"0' 4 /7x/>\ 2, 2 , -S^fcFo*S/-4. 4'- 

[0 0 4 6] 
[ft 4] 
(Ea-1) 



* [ 0 0 4 7 ] i£ (Ea-1) 
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R 2 tt7/l/*;l/g, »SL 
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< tiRXft 1-2 0<D$><D*mfrt o « (Ea-1) 0{t£ 
!fecDS{*#Ji:LT{±, 2-fc KO+5/-4-* h+f- 
^y77x/y, 2-fc Ko*S/-4-n-KrS/;l/* 
* 2/ ^ y »/ 7 x 7 Vf^flf e, n 5 o 
[0 0 4 8] $fc##SWfCfcffiStt£'^7h iJ7/- 
/HR5H8»iR»JO||f*09fcbTtt, 2- (2 , -fcKu 
*->-3\ 5' -IfT. (a. a-i?*f-A*>S?lV) 7 
i-W -^y^/h'JZy-^K 2- (2'-fcFP* 

'C/!/MJ7v r -/k 2- (2'-tKn*->- 
3\.5*-5>-t-75;l/) -<yv r hU7V r -;k 2- 

(2'-tFo*y-5'-t -*^f;i/7i-/W' s ;y 
»/ h u 7 v-zu^tibs© fe we. n?> 0 

[0 0 4 9] 
[ft 5] 



20 




(Ea-2) 




(Eb-2) 



t-eu 




C^Ht7 



(7) 



2 00 3-8 2 1 7 2 
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[oo5 0] cft$<DmnmmLmte&m7Kms<oi&m 
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[005 i] c<D<yV7j.;y%ms/?uz^yVY 10 

ttO. 8~6«»g]5, f6t»SU<ttl. 2~5Sa 
tf. S6fc#$l,<H:l. 5~5g«a5T*fe5 0 0. 4 
*«SJ:0 / >*V^3)WWlC»**l««kA/4f!a:< % $fc 

(F-1) 

jIHj-COO H° 

rCOO R 8 

|H — coo — R» 
ch 2 — coo — R* 



iHStttffiTts. ^ W"7 x y yjfi^yy h v r V 

0. 8«fla5W±Sp^.fc^»f L^„ 

[0 0 5 2] (F) \ty$-YT%yWiW£m 

i:LTti, =im*Kj;*?-;1/-i - (2-fcKn*i/x 
-4-t Ka*i/-2, 2, 6. 6-fh5^f 
^fc^U^yfifg^k ( (6- (1. 1, 3, 3 
-f h7^f;W;W 75/-1, 3, 5-hU75> 
y-2. 4—>V;W ((2, 2, 6, 6-fh7^f 

,p_ 4 _^,j i ; ; p) ^**y*i-vy ( (2. 
2, 6. 6-r h^^7 t ;l/-4-kf^Ui/*;l/) 

[0 0 5 3] 
[ft 6] 



CF-2) 

CHi-COO — R 4 

CH — COO— R* ^— P 0 ^ 



CH — COO— R* / ^ u 

jH-COC—R* ^ ( 

CH»— COO R* 



rCOO H* *' \ /"" 

I C 



CHj 



HsC CH, 
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(54) INSULATING RESIN COMPOSITION EXCELLENT IN HEAT RESISTANCE AND WEATHER 
RESISTANCE, AND INSULATED WIRE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an insulating resin 

composition that has a high level of flame retardancy required 

for an insulated wire and has excellent heat resistance and 

excellent weather resistance, and provide an insulated wire 

coated with the insulating resin composition used as a coating 

material. □ 

SOLUTION: The insulating resin composition comprises, based |j j| 

on 100 pts.wt. (A) resin component comprising as the main p 1 — scB a CH 3 -COCH 2x ^cHe-oo-CM^CHjS-R' 

component a polyolefin resin and/or an ethylene-based 

copolymer, 60-300 pts.wt. metal hydrate surface-treated with a R ^ H rjO^ ch^-oo-ch^^s-ri 

crosslinkable silane coupling agent, and further comprises 1-8 £ [■ 

pts.wt. hindered phenol antioxidant, 0.6-8 pts.wt. thioether (1) 

antioxidant represented by formula (1) (wherein R1 denotes an 

alkyl group), 0.4-8 pts.wt. benzophenone UV absorber and/or 

benzotriazole UV absorber and 0.8-5 pts.wt. hindered amine 

photostabilizer. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim 1] As opposed to the (resinous principle A) 100 mass section which uses polyolefin resin and/or an 
ethylene system copolymer as a principal component The metal hydrate 60 by which surface treatment was 
carried out by the silane coupling agent of cross-linking - the 300 mass sections are contained. Furthermore, 
the HINDATO phenol system anti-oxidant 1-8 mass sections, the thioether system anti -oxidant 0.6 shown 
with the structure of the following type (1) - 8 mass sections, The insulating resin constituent characterized 
by containing a benzophenone system and/or the benzotriazol system ultraviolet ray absorbent 0.4 - 8 mass 
sections, and HINDATO amine system light stabilizer 0.8-5 mass sections. 



(Rl expresses an alkyl group among a formula (1).) 

[Claim 2] The insulating resin constituent according to claim 1 with which said ethylene system copolymer 
is characterized by the ethylene system copolymer of the acid content 20 - 45 mass % being a principal 
component. 

[Claim 3] Insulated wire characterized by covering an insulating resin constituent according to claim 1 to 2 
around a conductor and/or an optical fiber. 

[Claim 4] Insulated wire characterized by having covered the insulating resin constituent according to claim 
1 to 2 around a conductor and/or an optical fiber, and constructing the bridge over this covering section resin 
constituent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the insulated wire used for the interior of the insulating 
resin constituent which has neither the elution of a heavy metal compound, nor generating of a lot of smoke 
and corrosive gas at the time of abandonment of reclamation, incineration, etc., and the electrical and 
electric equipment, and external wiring. 
[0002] 

[Description of the Prior Art] Various properties, such as fire retardancy, tractive characteristics, and 
thermal resistance, are required of the insulated wire used for the interior of the electrical and electric 
equipment, and external wiring. For this reason, using the resin constituent which blended the halogen series 
flame retardant containing a bromine atom or a chlorine atom into the polyvinyl chloride (PVC) compound 
or the molecule as covering material of these insulated wire and which uses an ethylene system copolymer 
as a principal component is known well. 

[0003] The various problems at the time of discarding the insulated wire using such covering material in 
recent years, without carrying out suitable processing are raised. For example, the elution of the plasticizer 
blended with covering material, or a heavy-metal stabilizer, and when it discards by reclamation, and it 
destroys by fire, the problem of generating of a lot of corrosive gas, generating of dioxin, etc. arises. For this 
reason, examination of the technique which covers an electric wire with a non halogen fire retarding 
material without generating of a harmful heavy metal, halogen system gas, etc. is performed briskly. 
[0004] Fire retardancy is made to discover because the conventional non halogen fire retarding material 
blends with resin the flame retarder which does not contain a halogen, as a flame retarder of such covering 
material, metal hydrates, such as a magnesium hydroxide and an aluminum hydroxide, are used, and a 
polyethylene and ethylene- 1-butene copolymer, ethylene propylene rubber, the ethyl ene-vinylacetate 
copolymer, the ethylene-ethyl-acrylate copolymer, the ethylene-propylene-diene ternary polymerization 
object, etc. are used as resin, for example. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, high fire retardancy is demanded of the electronic 
wire harness used in electronic equipment from the field of safety, and it is very severe fire-resistant 
specification. VW-1 specification and level fire retardancy specification of the perpendicular combustion 
test (Vertical Flame Test) specified to UL1581 (Reference Standard for Electrical Wires, Cables, and 
Flexible Cords) etc., JIS The 60-degree inclination fire retardancy property specified to C3005 must be 
cleared. Furthermore, the high mechanical characteristic of 1 00% of elongation after fracture and 1 0 or more 
MP as of fracture tensile strength is demanded by UL, electric supply control specification, etc. also about 
properties other than fire retardancy. 

[0006] The non halogen fire retarding material holds fire retardancy by adding the metal hydrate more than 
tales-doses extent to an above-mentioned resinous principle, in order to secure the above fire retardancy. 
However, the electric wire using the resin constituent and this which added such a metal hydrate in large 
quantities is remarkably lacking in weatherability, and is not applicable to the outdoors or lighting wiring. 
Although it had so far been used by adding carbon, having raised weatherability when using the electric wire 
and cable which covered the non halogen fire retarding material outdoors, various wiring of illumination 
system wiring etc. was performed, multiple-color-izing of an electric wire is indispensable to a case, and 
there was a problem of being unable to use a non halogen electric wire for such a field. 
[0007] The advanced fire retardancy which this invention solves these problems and is required of insulated 
wire, and the outstanding thermal resistance, Have weatherability and a mechanical characteristic, can color 
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it the color of arbitration, and electrical properties, such as electric insulation, are held. It aims at offering 
the insulated wire which uses as a cladding material the insulating resin constituent which maintains 
oilproof and does not have problems, such as elution of the heavy metal compound by the reclamation at the 
time of abandonment, or phosphorus compounds, and generating of a lot of smoke by incineration and 
corrosive gas, and this constituent. 
[0008] 

[Means for Solving the Problem] this invention persons need to process by the silanizing agent of cross- 
linking as a metal hydrate, as a result of inquiring wholeheartedly — a****** hydrate — using it — a 
HINDATO phenol system anti-oxidant, a thioether anti-oxidant, a benzophenone system and/or an 
ultraviolet ray absorbent, and HINDATO amine system light stabilizer — specific ******** — it found out 
that the insulated wire which uses as a cladding material the non halogen insulation resin constituent which 
was excellent in weatherability and thermal resistance with things, and this constituent could be obtained. 
This invention comes to be completed based on this knowledge. 

[0009] Namely, this invention receives the (resinous principle A) 100 mass section which uses (1) 
polyolefin resin and/or an ethylene system copolymer as a principal component. The metal hydrate 60 by 
which surface treatment was carried out by the silane coupling agent of cross-linking - the 300 mass sections 
are contained. Furthermore, the HINDATO phenol system anti-oxidant 1-8 mass sections, the thioether 
system anti-oxidant 0.6 shown with the structure of the following type (1) - 8 mass sections, The insulating 
resin constituent, [0010] which are characterized by containing a benzophenone system and/or the 
benzotriazol system ultraviolet ray absorbent 0.4 - 8 mass sections, and HINDATO amine system light 
stabilizer 0.8-5 mass sections 
[Formula 2] 



[001 1] (Rl expresses an alkyl group among a formula (1).) 

[0012] (2) An insulating resin constituent given in (1) term to which said ethylene system copolymer is 
characterized by the ethylene system copolymer of the acid content 20 - 45 mass % being a principal 
component, (3) Insulated wire characterized by covering an insulating resin constituent given in (1) - (2) 
term around a conductor and/or an optical fiber, And the insulating resin constituent given in a (4) (1) - (2) 
term is covered around a conductor and/or an optical fiber, and the insulated wire characterized by 
constructing the bridge over this covering section resin constituent is offered. 

[0013] If metal hydrates, such as a magnesium hydroxide, are added to polyolefin resin or an ethylene 
system copolymer more than 60 mass sections, weatherability will fall remarkably, usually — as a 
weatherproof formula — the polymer 1 00 mass section — receiving — the benzotriazol system ultraviolet ray 
absorbent 0.2 - the 0.4 mass sections — it is added a HINDATO amine system light stabilizer 0.4 mass 
section grade. 

[0014] However, in this weatherproof formula, there is no effectiveness in 60 mass ******** ca se, and an 
above-mentioned metal hydrate will be deteriorated. The finishing agent of a polymer metallurgy group 
hydrate deteriorates by light, such as ultraviolet rays, a defect produces this between a metal hydrate and a 
polymer, and this becomes the fall of elongation, and the cause of a stress crack. 

[0015] After using the metal hydrate processed by the silanizing agent of cross-linking as a metal hydrate in 
this invention and combining a metal hydrate and a polymer by the silane coupling agent At least the 
HINDATO phenol system anti-oxidant by which 0.1 mass section extent use is carried out to the resinous 
principle 100 mass section as an antioxidant Usually, more than 1 mass section (1) At least the thioether 
system anti-oxidant shown by the formula under existence of the 0.6 mass section By adding more than the 
HINDATO amine system light stabilizer 0.8 mass section a benzophenone system and/or more than the 
benzotriazol system ultraviolet ray absorbent 0.4 mass section restore, even if light, such as ultraviolet rays, 
hits for a long period of time and degradation produces this association — since the defect between a metal 
hydrate and a polymer is suppressed to the minimum for a ** reason, neither elongation nor a stress crack 
arises. The weatherability of a non halogen compound was sharply raised in such a process. 
[0016] 
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[Embodiment of the Invention] Hereafter, this invention is explained to a detail. First, the component and 

function which are included in the insulating resin constituent of this invention are explained. 

[0017] (A) The thermoplastics (A) used as a principal component with the insulating resin constituent of 

thermoplastics this invention is polyolefin resin and/or an ethylene system copolymer. 

(A-l) As polyolefin resin polyolefin resin, polypropylene resin, ethyl ene-alpha olefin resin, polyethylene, 

etc. are mentioned. As a polypropylene regin which can be used for this invention, gay polypropylene, an 

ethylene propylene random copolymer, an ethylene propylene block copolymer, the copolymer of a 

propylene and other alpha olefins (for example, 1-butene, 1-hexene, 4-methyl-l-pentene, etc.) of a small 

amount of, etc. are mentioned. The number of these polypropylene regins one, and two or more kinds can 

use them, mixing. 

[0018] Ethylene and an alpha olefin copolymer are copolymers of ethylene and the alpha olefin of carbon 
numbers 3-12 preferably, and a propylene, 1-butene, 1-hexene, 4-methyl-l-pentene, 1-octene, 1-decene, 1- 
dodecen, etc. are mentioned as an example of an alpha olefin. 

[0019] As ethylene and an alpha olefin copolymer, there are LLDPE (straight chain- like low density 
polyethylene), LDPE (low density polyethylene), VLDPE (super-low density polyethylene), EPR and EBR, 
ethylene, an alpha olefin copolymer that were compounded under single site catalyst existence, etc. Also in 
this, the ethylene and the alpha olefin copolymer compounded under single site catalyst existence are 
desirable. 

[0020] As the process, the well-known approach indicated by JP,6-306121,A, the Patent Publication Heisei 
No. 500622 [ seven to ] official report, etc. can be used for the ethylene and the alpha olefin copolymer 
compounded under existence of the single site catalyst in this invention. A single site catalyst has the single 
polymerization active spot, and it has high polymerization activity, and is also called the metallocene 
catalyst and the Kaminsky catalyst, and the ethylene and the alpha olefin copolymer compounded using this 
catalyst have the description that molecular weight distribution and presentation distribution are narrow. 
Since the ethylene and the alpha olefin copolymer compounded under such single site catalyst existence had 
high tensile strength, tearing strength, impact strength, etc., when it uses a metal hydrate for the non halogen 
fire retarding material (covering material of wiring material) with which it needs to be high-filled up, there 
is an advantage that the fall of the mechanical characteristic by the metal hydrate with which it high-filled 
up can be made small. 

[0021] As the ethylene and an alpha olefin copolymer compounded under existence of the single site 
catalyst used in this invention, Kamiichi of the "kernel" (trade name) is carried out [ Dow Chemical to 
"AFFINITY" and "ENGAGE" (trade name) ] for Exxon Chemical to "EXACT" (trade name) from Japan 
Polychem. 

[0022] (A-2) An ethylene-vinylacetate copolymer (EVA), an ethylene-methacrylic-acid copolymer, an 
ethylene-acrylic-acid copolymer, an ethylene-ethyl acrylate copolymer (EEA), an ethylene-methacrylate 
copolymer (EMA), etc. are specifically as an ethylene system copolymer which can be used for ethylene 
system copolymer this invention mentioned. These may use one sort independently, or may mix and use two 
or more sorts. Moreover, it is desirable to use an ethylene-vinylacetate copolymer (EVA) from the point 
which raises fire retardancy and weatherability in an ethylene system copolymer. 
[0023] When especially an acid content used the ethylene system copolymer of 20 - 45 mass %, 
improvement in weatherability was checked. If it is exposed to light for a long period of time where stress is 
added when the ethylene copolymer and polyolefin resin of under acid content 20 mass % are used, it will 
become easy to generate a crack into an ingredient, but when the ethylene system copolymer of the acid 
content 20 - 45 mass % is used, generating of this crack is suppressed sharply, desirable — the acid content 
of an ethylene system copolymer — 22 to 42 mass % — further — desirable — 25 to 40 mass % — it is 28 to 
35 mass % still more preferably. 

[0024] In addition, resin and the rubber components which denaturalized with the anhydrous carboxylic acid 
other than polyolefin resin and an ethylene system copolymer for grant on the strength, fire-resistant grant, 
flexibility grant, etc., such as polyolefin resin, a styrene system elastomer, and acrylic rubber, can be added 
as a resinous principle. 

[0025] (B) Blend the metal hydrate (B) of the specified quantity with said thermoplastics constituent (A) in 
metal hydrate this invention for the purpose of giving fire retardancy to a resin constituent and wiring 
material. 

[0026] independent [ in the compound which has a hydroxyl group or water of crystallization such as an 
aluminum hydroxide, a magnesium hydroxide, hydration aluminum silicate, a hydration magnesium silicate, 
basic magnesium carbonate, and a hydrotalcite, for example ] as a metal hydrate used in this invention, 
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although especially limitation is not carried out — or two or more sorts can be used, combining. As a metal 
hydrate, a magnesium hydroxide is desirable, and commercial items, such as "Kuisma 5 series" (a trade 
name, consonance chemistry company make), are desirable as such a thing, for example. 
[0027] process the metal hydrate used for this invention by the silane coupling agent of cross-linking — a 
****** hydrate must be used. Here, it means the end group of silane coupling agents, such as an amino 
group, a vinyl group, and an epoxy group, reacting with a metal hydrate that a silane coupling agent is cross- 
linking, making a metal hydrate front face carry out adhesion association of the silane coupling agent, and 
getting. In addition, what has reactant double bonds, such as an acrylic radical and an methacrylic radical, is 
included in a vinyl group here. The silane coupling agent which has at the end the silane coupling agent, 
epoxy group and sulfhydryl group which have double association of a vinyl group, an acrylic, an 
methacrylic radical, etc., etc. at the end as a silane coupling agent of cross-linking, and an amino group is 
mentioned. These silane coupling agent and other silane coupling agents may be made to use together, and 
two or more sorts of silane coupling agents which have these vinyl groups, an epoxy group, a sulfhydryl 
group, or an amino group at the end may be used together. Moreover, these silane coupling agents and 
finishing agents of aliphatic series, such as stearin acid, may be used together. 

[0028] As an example of the silane coupling agent which has this vinyl group, an epoxy group, a sulfhydryl 
group, or an amino group at the end Vinyltrimetoxysilane, vinyltriethoxysilane, glycidoxy 
propyltrimethoxysilane, Glycidoxy propyltriethoxysilane, glycidoxy propyl methyldimethoxysilane, 
Methacryloxy propyl trimethoxysilane, methacryloxypropyl triethoxysilane, Methacryloxy propyl methyl 
dimethoxysilane, mercapto propyltrimethoxysilane, Mercapto propyl triethoxysilane, aminopropyl 
triethoxysilane, Aminopropyl trimethoxysilane, N-(beta-aminoethyl)-gamma-aminopropyl TORIPURO pill 
trimethoxysilane, N-(beta-aminoethyl)-gamma-aminopropyl TORIPURO pill methyl dimethoxysilane, etc. 
are mentioned. 

[0029] To process a metal hydrate by the silane coupling agent, it is required to carry out by blending a 
silane coupling agent to a metal hydrate beforehand. Although sufficient amount to carry out surface 
treatment is applied suitably, 0.2 - 2 mass % of a silane coupling agent is specifically desirable at this time, 
to a metal hydrate. An undiluted solution is sufficient as a silane coupling agent, and it may use what was 
diluted with the solvent. 

[0030] when the metal hydrate processed by the silane coupling agent of cross-linking is used as a flame 
retarder, process only by stearin acid or oleic acid — as compared with the case where a ****** hydrate is 
used, improvement in weatherability was checked by leaps and bounds. Although not clarified about the 
process of this amelioration, the metal hydrate which used the silane coupling agent of cross-linking is 
combinable with a polymer through a silane coupling agent. When association of a silane coupling agent 
and a polymer receives damage by light, such as ultraviolet rays, a HINDATO phenol system anti-oxidant 
and HINDATO amine light stabilizer carry out the trap of the radical and the thioether system anti-oxidant 
further shown by the formula (1) restores, in the condition that stress started the resinous principle, it is hard 
to generate a crack, and it is assumed that it is hard to produce the fall of elongation. 

[003 1 ] on the other hand, surface-treatment-do by stearin acid, oleic acid, or the metal hydrate of non-cross- 
linking — since association with a polymer has not arisen, when a polymer and a finishing agent deteriorate 
with light, such as ultraviolet rays, a defect generates a ****** hydrate between a polymer and a metal 
hydrate. It is imperfect in order not to have association of a polymer and a metal hydrate, although this 
defect is restored by the same natural technique. Therefore, it is thought that a crack arises in the resin 
constituent exposed to light for a long period of time where stress is added, or the fall of elongation arises. 
[0032] A thioether system anti-oxidant, and the benzophenone system and/or benzotriazol system ultraviolet 
ray absorbent which are furthermore shown by the formula (1) are disassembled by the basicity of a metal 
hydrate, or adsorption is carried out to a metal hydrate. Since a metal hydrate will have a polymer and joint 
structure by using the metal hydrate processed by the cross-linking silane coupling agent, it is thought that 
adsorption and decomposition of the thioether system anti-oxidant shown by die above formulas (1), or a 
benzophenone system and/or a benzotriazol system ultraviolet ray absorbent can be suppressed. 
[0033] process by the cross-linking silane coupling agent — surface-treatment-do by the silane coupling 
agent of for example, non-cross-linking as a part of ****** hydrate — process with a ****** hydrate, a fatty 
acid, etc. — although a ****** hydrate and a non-processed metal hydrate can be used, many must be held 
down to 1/3 or less [ in a metal hydrate ]. 

[0034] the amount of a metal hydrate — the resin 100 mass section — receiving — the 60 mass sections - 300 
mass section — desirable — the 70 - 250 mass section — it is the 70 - 200 mass section still more preferably. 
If there is less this than 60 mass sections, a problem will arise in fire retardancy, and if [ than the 300 mass 
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sections ] more, it not only becomes scarce, but weatherability will fall to dynamic reinforcement 
remarkably. Therefore, in order to hold weatherability, below the 250 mass sections of an upper limit are 
desirable, and it is still more desirable. [ of below the 200 mass sections ] 

[0035] (C) As an example of the HINDATO phenol anti-oxidant used for HINDATO phenol anti-oxidant 
this invention Pentaerythrityl-tetrakis (3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate), A 1,6-hexanediol- 
screw (3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate), 2, 4-screw - (n-octylthio) -6 -(4-hydroxy - 3, 5-G t- 
butylanilino)- 1,3,5-triazine, a 2 and 2-thio-diethylene-screw (3- (3, 5-G t-butyl-4-hydroxyphenyl 
propionate) — ) Octadecyl-3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate, 1 and 3, 5-trimethyl -2, 4, and 6- 
tris (3, 5-G t-butyl-4-hydroxybenzyl) benzene etc. is mentioned. 

[0036] usually — although the amount of the HINDATO phenol anti-oxidant used is below the 0.5 mass 
section to the resinous principle 1 00 mass section — the resin constituent of this invention — the inside of the 
resinous principle 100 mass section — at least — 1 mass section — more than the 1.5 mass section is still 
more preferably desirable more than the 1.3 mass section preferably. 

[0037] Moreover, the amount of a HINDATO phenol anti-oxidant must be below 8 mass sections to the 
resinous principle 100 mass section. When [ than 8 mass sections ] more, it is because not only 
reinforcement falls remarkably, but the effectiveness of applying an amount is almost lost. 
[0038] This HINDATO phenol anti-oxidant has the work which it not only holds the thermal resistance of 
this resin constituent, but carries out the trap of the radical which deteriorated by light. The trap of the 
radical produced by degradation by the light between the metal hydrate furthermore combined by the silane 
coupling agent and a polymer can be carried out, and a fall and stress crack of the elongation of the resin 
constituent after suppressing the defect between a polymer and a metal hydrate and hitting with light, such 
as ultraviolet rays, by restoring this can be stopped. 

[0039] (D) The thioether system anti-oxidant used for thioether system anti-oxidant this invention is shown 
by the following formula (1). 
[0040] 
[Formula 31 

. i t 

R 1 — SCHjCHa-COCH^ / CH 2 -OC-CH 2 CH 2 S-R 1 

R'-SCHaCHj- 10 CH^ CH 2 -OjjJ-CH 2 CH2S- R 1 

O O 
0) 

[0041] the inside of a formula (1), and Rl — an alkyl group — the thing of carbon numbers 1-30 is expressed 
preferably. 

[0042] although 0.3 mass section extent use of the thioether anti-oxidant shown by the formula (1) is usually 
carried out to a resin constituent — this invention — setting — at least 0.6 - 8 mass sections — desirable — 1.0 
- 6 mass section — 1.5-4 mass section use is carried out still more preferably. 

[0043] Weatherability's thermal resistance not only improves by leaps and bounds, but improves by leaps 
and bounds by adding this thioether system anti-oxidant more than the 0.6 mass section. Fast effectiveness is 
seen by using together especially with HINDATO amine light stabilizer. When the ethylene system 
copolymer more than acid content 20 mass % is especially used as a resinous principle, as for this thioether 
system anti-oxidant, fast effectiveness is seen about weatherproof maintenance. Although it is thought that 
the ester section tends to deteriorate by light, such as ultraviolet rays, in the case of an ethylene system 
copolymer although there is nothing if clear about this process, it is thought that it is for a thioether system 
anti-oxidant to restore this degradation. 

[0044] This thioether system anti-oxidant is limited to below 8 mass %. If not much many this is added, 
bleeding not only arises, but weatherability will fall conversely. 

[0045] (E) As an example of the benzophenone system ultraviolet ray absorbent used for a benzophenone 
system or benzotriazol ultraviolet ray absorbent this invention, the thing of 2, 4-dihydroxy benzophenone, 
bis(5-BENZORU-4-hydroxy-2-methoxypheny) methane, 2, 2 ! -dihydroxy-4-methoxybenzophenone, 2, 2 f - 
dihydroxy -4, a 4'-dimethoxy benzophenone, etc. and the following type is mentioned. 
[0046] 
[Formula 4] 
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(Ea-1) 




(Ea-2) 




[0047] the inside of a formula (Ea-1), and R2 — an alkyl group — the thing of carbon numbers 1-20 is 
expressed preferably. As an example of the compound of a formula (Ea-1), 2-hydroxy-4- 
methoxybenzophenone, a 2-hydroxy-4-n-dodecyloxy benzophenone, etc. are mentioned. 
[0048] moreover, as an example of the benzotriazol ultraviolet ray absorbent used for this invention 2 -(2 
hydroxy-3 f , 5'-bis(alpha and alpha-dimethylbenzyl) phenyl)- Benzotriazol, 2-(2 -hydroxy - 3 f , 5 ! - G t-butyl 
S'-methylphenyl) benzotriazol, The thing of 2-(2 hydroxy-3 f , 5 f -G t-amyl) benzotriazol, 2-(2 ? - hydroxy-5'- 
t-octyl phenyl) benzotriazol, or the following type is mentioned. 
[0049] 
[Formula 5] 
(Eb-1) 




CEb-2) 




(Eb-3) 




[0050] As for these ultraviolet ray absorbents, decomposition is caused by the basicity of a metal hydrate, 
and the basicity of HINDATO amine system light stabilizer. Decomposition becomes intense when a 
magnesium hydroxide is used in large quantities especially as a metal hydrate. Since this basicity is 
suppressed and disassembly of a benzophenone system or a benzotriazol ultraviolet ray absorbent can be 
suppressed by using the ethylene system copolymer more than acid content 20 mass % as a resinous 
principle as a resin constituent, it becomes possible to improve weatherability sharply. 
[0051] this benzophenone system and/or a benzotriazol ultraviolet ray absorbent — 0.4 - 8 mass section — 
desirable — 0.8 - 6 mass section — further — desirable — 1 .2 - 5 mass section — it is 1 .5 - 5 mass section still 
more preferably. If fewer than the 0.4 mass section, it is almost substantially ineffective, and if [ than 8 mass 
sections ] more, not only dynamic reinforcement falls, but thermal resistance will fall. It is more desirable to 
add a benzophenone system and a benzotriazol ultraviolet ray absorbent more than the 0.8 mass sections by 
the metal hydrate supposing decomposition. 

[0052] (F) As an example of the HINDATO amine light stabilizer used for HINDATO amine system light 
stabilizer this invention Succinate dimethyl- l-(2-hydroxyethyl)-4-hydroxy - 2, 2, 6, and 6- 
tetramethylpiperidine polycondensation object, Pori () () [ 6-] (1,1,3,3-tetrametylbutyl) Amino - 1 Three, 
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The thing of 5-triazine -2, 4-diyl (2, 2, 6, and 6-tetramethyl-4-piperidyl) (imino) hexamethylene (2, 2, 6, and 

6-tetramethyl-4-piperidyl) (imino), or the following type is mentioned. 

[0053] 

[Formula 6] 
CM) 

CHfc-COO R 8 CH 5 

I L ^CH« 

— COO — R* \ / ^ 

CH 2 — COO R 8 CH 3 

(F-2) 

|H 2 -COO R 4 

j2+ — COO — R 4 

|3H — COO R 4 R = 

CHa-COO— R* 




(F-3) 



H3C- 




C^CHj-C CH 



1 




OCHg CHflO 



CHa 



B.T. 




(F-4) 




-C-^CH 2 -^ C O / ^NH 



[0054] x express one or more integers among a formula (F-3). the inside of a formula (F-4), and n — one or 
more integers — 1-20 are expressed preferably. As an example of the compound of a formula (F-4), bis(2, 2, 
6, and 6-tetramethyl-4-piperidyl) sebacate etc. is mentioned. 

[0055] This HINDATO amine system light stabilizer has the operation to restore, when association of the 
metal hydrate through a silane coupling agent and a polymer is cut with light, such as ultraviolet rays. Big 
effectiveness is in restoration of this association [ / especially near the resin front face ]. Furthermore by 
using together with the thioether system anti-oxidant shown by the formula (1), HINDATO amine system 
light stabilizer not only shows fast weatherability, but becomes possible [ stopping the pinking by the 
thioether system anti-oxidant ]. If there are few these amounts than the 0.8 mass section, weatherability will 
fall remarkably, and if 5 mass sections are exceeded, an aging property will fall remarkably. 
[0056] At least one sort chosen from stannic-acid zinc, hydroxy stannic-acid zinc, and boric-acid zinc if 
needed can be blended with the insulating resin constituent of this invention, and fire retardancy can be 
improved further. By using these compounds, the rate of the husks formation at the time of combustion 
increases, and husks formation becomes firmer. A thing 5 micrometers or less has desirable mean particle 
diameter, and the stannic-acid zinc, hydroxy stannic-acid zinc, and boric-acid zinc which can be used for 
this invention have a still more desirable thing 3 micrometers or less. 
[0057] As an example of the boric-acid zinc which can be used by this invention, there are 
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ARUKANEKKUSU FRC-500 (2ZnO/3B-203.3.5H20), FRC-600 (all are a trade name and the Mizusawa 
chemistry company make), etc. Moreover, as an example of stannic-acid zinc (ZnSn03) and hydroxy 
stannic-acid zinc (ZnSn6 (OH)), there are ARUKANEKKUSU ZS, ARUKANEKKUSU ZHS (all are a 
trade name and the Mizusawa chemistry company make), etc. 

[0058] In an electric wire and a cable, various kinds of additives currently generally used, for example, 
metal deactivator, a fire-resistant (**) agent, a bulking agent, lubricant, etc. can be suitably blended with the 
insulating resin constituent of this invention in the range which does not spoil the purpose of this invention. 
[0059] As an example of metal deactivator, they are N, an N f -bis(3-(3, 5-G t-butyl-4-hydroxyphenyl) 
propionyl) hydrazine, and 3-(N-SARICHI roil) amino. -1,2, 4-triazole, 2, a 2 , -oxamide-screw (ethyl-3-(3, 
5-G t-butyl-4-hydroxyphenyl) propionate), etc. are mentioned. 

[0060] As a fire-resistant (**) agent and a bulking agent, carbon, clay, a zinc oxide, tin oxide, titanium 
oxide, magnesium oxide, molybdenum oxide, an antimony trioxide, a silicone compound, a quartz, talc, a 
calcium carbonate, a magnesium carbonate, white carbon, etc. are raised. 

[0061] The ester system lubricant which a hydrocarbon system, a fatty- acid system, a fatty-acid amide 
system, an ester system, an alcoholic system, a metal soap system, etc. are raised, and shows internal 
slippage and external slippage, such as Wax E and Wax OP (all are a trade name and a product made from 
Hoechst), as lubricant to coincidence especially is desirable. 

[0062] With kneading equipments usually used, such as a 2 shaft kneading extruder, a Banbury mixer, a 
kneader, and a roll, melting kneading of the insulating resin constituent of this invention can be carried out, 
and it can obtain each above-mentioned component. 

[0063] Next, the insulated wire of this invention is explained, the electric wire of this invention, a cable, an 
optical cable, and an optical code should extrusion-covering-do the insulating resin constituent of this 
invention covered with the bridge formation object of the insulating resin constituent of above-mentioned 
this invention by the outside of a conductor and an optical fiber to a conductor or the perimeter of an optical 
fiber using the usual extruding press machine for electric-wire manufacture — **. 

[0064] In order to combine a silane coupling agent and a polymer, while constructing a bridge after that and 
constructing a bridge over resin constituent creation time in some resin with a kneader or a Banbury mixer, a 
polymer and a metal hydrate may be combined through a silane cup agent. 

[0065] There is no approach of bridge formation after covering, and it can perform especially a limit with an 
electron ray cross-linking method or a chemistry cross-linking method. When carrying out with an electron 
ray cross-linking method, 1 - 30Mrad is suitable for the dosage of an electron ray, and in order to construct a 
bridge efficiently, polyfunctional compounds, such as allyl compound system compounds, such as 
methacrylate system compounds, such as trimethylolpropane triacrylate, and a triaryl SHIANU rate, a 
maleimide system compound, and a divinyl system compound, may be blended as a bridge formation 
assistant. 

[0066] In the case of a chemistry cross-linking method, organic peroxide, such as a hydroperoxide, dialkyl 
peroxide, diacyl peroxide, peroxy ester, ketone peroxy ester, and ketone peroxide, is blended with a resin 
constituent as a cross linking agent, and it constructs a bridge by heat-treatment after extrusion-molding 
covering. 

[0067] the conductor of the insulated wire of this invention — especially a limit has neither a path nor the 
quality of the material of a conductor, and it is suitably set according to an application. Although especially 
a limit does not have the thickness of the enveloping layer of the insulating resin constituent formed in the 
surroundings of a conductor, either, 0.1 5- 1mm is desirable. Moreover, an insulating layer may be multilayer 
structure and it may have an interlayer etc. other than the enveloping layer formed with the insulating resin 
constituent of this invention. 
[0068] 

[Example] Hereafter, although this invention is further explained to a detail based on an example, this 
invention is not limited to these. 

[0069] First, the dryblend of each component shown in a table was carried out at the room temperature, 
melting kneading was carried out using the Banbury mixer, and each insulating resin constituent was 
manufactured, next, the extrusion covering equipment for electric-wire manufacture — using — a conductor 
(conductor tinning annealed copper stranded-wire configuration of 1.14mm of diameters phi : 
30/0.18mmphi) — upwards, the insulating resin constituent which carried out melting kneading beforehand 
was covered with the extrusion process upwards, and each insulated wire was manufactured. The outer 
diameter was set to 2.74mm (thickness of 0.86mm of an enveloping layer), and constructed the bridge by 
carrying out electron beam irradiation by lOMrad after covering. 
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[0070] In addition, each component shown in Tables 1-3 used the following. 

(01) Ethylene- vinylacetate copolymer VA content 33 mass %EV-180 (a trade name, product made from 
Mitsui DEYUPOMPORIKEMIKARU) 

(02) Ethylene-ethyl acrylate copolymer EA content 25 mass %A-714 (a trade name, product made from 
Mitsui DEYUPOMPORIKEMIKARU) 

(03) Ethylene-vinylacetate copolymer VA content 1 7 mass %V-527-4 (a trade name, product made from 
Mitsui DEYUPOMPORIKEMIKARU) 

(04) Ethylene-alpha olefine copolymer consistency 0.905 YUMERITTO 0540F (a trade name, Ube 
Industries make) 

[0071] (05) Styrene system elastomer SEPS4077 (a trade name, Kuraray make) 

(06) Rubber system softener Diana process oil PW-90 (a trade name, product made from shell) 

(07) Maleic-acid denaturation PE ADOMA XE070 (a trade name, Mitsui Chemicals make) 

(08) Non-treated water magnesium-oxide KISUMA 5 (a trade name, consonance chemistry company make) 

(09) Silane coupling agent surface treatment magnesium-hydroxide KISUMA 5LH which has a vinyl group 
at the end (a trade name, consonance chemistry company make) 

(10) Stearin acid treated water magnesium-oxide KISUMA5A (a trade name, consonance chemistry 
company make) 

[0072] (1 1) Silane coupling agent TSL8370 (a trade name, Toshiba Silicone make) which has a vinyl group 
(acrylic radical) at the end 

(12) Silane coupling agent TSL8350 (a trade name, Toshiba Silicone make) which has an epoxy group at the 
end 

(13) HINDATO phenol system anti-oxidant IRUGA NOx 1010 (a trade name, Ciba-Geigy make) 

(14) Thioether system anti-oxidant ADEKA stub AO-412S (a trade name, product made from the Asahi 
electrification) 

[0073] (15) Benzophenone system ultraviolet ray absorbent ADEKA stub 1413 (a trade name, product made 
from the Asahi electrification) 

(16) Benzotriazol system ultraviolet ray absorbent ADEKA stub LA-36 (a trade name, product made from 
the Asahi electrification) 

(17) HINDATO amine light stabilizer ADEKA stub LA 52 (a trade name, product made from the Asahi 
electrification) 

(18) TMPTM (trimethylolpropanetrimethacrylate) 

OGUMONTO T-200 (a trade name, new Nakamura chemistry company make) 

(19) Calcium stearate (Nippon Oil & Fats make) 

[0074] The following trials were performed about each obtained insulated wire. The result was shown in 
Tables 1-3. 

1) Elongation, the elongation (%) of tensile strength each insulated wire, and the tensile strength (MPa) of 
an enveloping layer were measured the condition for 20mm and speed-of-testing [ of 200mm ]/between the 
marked lines. The demand characteristics of elongation and tensile strength are 10 or more MPas 100% or 
more respectively. 

2) For 160-degree C 30 heat-resistant days, after performing heat-treatment, the elongation (%) of the 
enveloping layer of each insulated wire and the tensile strength (MPa) of an enveloping layer were measured 
the condition for 20mm and speed-of-testing [ of 200mm ]/between the marked lines. 65% or more of 
elongation remaining rates and 70% or more of tensile strength remaining rates are success. 

[0075] 3) Weatherproof weatherability irradiated 300hr using the SUV-1 (product made from great Japan 
plastics) super UV circuit tester. 45% or more of elongation remaining rates and 50% or more of tensile 
strength remaining rates are success. Moreover, the sample twisted around the diameter of self was created, 
and it measured whether there would be any crack after an exposure. What the crack has not produced was 
made into O and what was produced was made into x. 4) It was left for ten days in bleeding 30 degree-C 
Shimo, and bleeding was checked. That to which O and bleeding are intense and neither a thing without 
bleeding nor a satisfactory thing is made as for use was made into x. 
[0076] 
[Table 1] 
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[0079] Since silane coupling processing of the metal hydrate was not carried out, in the examples 1 and 2 of 
a comparison, the fall of elongation and generating of a crack were accepted, so that clearly from the result 
shown in Tables 1-3. In the example 3 of a comparison, since there were too few amounts of a thioether 
system anti-oxidant, elongation fell. In the example 4 of a comparison, since there were too few amounts of 
a HINDATO system anti-oxidant, elongation fell. In the example 5 of a comparison, since there were too 
few amounts of a benzophenone system ultraviolet ray absorbent and amounts of HINDATO amine system 
light stabilizer, elongation fell by optical exposure. In the example 6 of a comparison, since there were too 
many amounts of a thioether system anti-oxidant, bleeding arose and weatherability also fell. On the other 
hand, in the examples 1-14 of this invention, in all test evaluations, it is good, and the insulating resin 
constituent and insulated wire which have the target military requirement were obtained. 
[0080] 

[Effect of the Invention] According to this invention, it has the advanced fire retardancy required of 
insulated wire, the outstanding thermal resistance, weatherability, and a mechanical characteristic, and can 
be colored the color of arbitration, electrical properties, such as electric insulation, can be held, and the 
insulating resin constituent which maintained oilproof can be offered. Moreover, the insulated wire which 
has the outstanding thermal resistance without problems, such as elution of the heavy metal compound by 
the reclamation at the time of abandonment or phosphorus compounds and generating of a lot of smoke by 
incineration and corrosive gas, and weatherability can be offered by using this constituent as a cladding 
material. 



[Translation done.] 
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